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The role of the piRNA pathway in stem cell self-renewal
Haifan Lin, Hang Yin, Ergin Beyret, Seth Findley, Wei Deng
Yale Stem Cell Center, Yale University, New Haven, CT, USA
Current address: University of Missouri, MO, USA
Current address: Salk Institute, La Jolla, CA, USA
The hallmark of stem cells is their ability to self-renew meanwhile
capable of producing numerous differentiated daughter cells. Pre-
viously, we identiﬁed the ARGONUATE/PIWI protein family to be
essential for stem cell self-renewal in diverse organisms. This protein
family can be divided into ARGONUATE and PIWI subfamilies. Recently,
we and others discovered that the PIWI subfamily proteins interact with
a novel class of non-coding small RNAs thatwe named PIWI-interacting
RNAs (piRNAs). We have isolated over 50,000 species of piRNAs from
the mouse and over 13,000 species of PIWI-associated piRNAs from
Drosophila. They are mostly 26 ~ 3–32 nucleotides in length, and are
abundantly expressed during spermatogenesis. Individual piRNAs
frequently correspond to intergenic and repetitive sequences. In
addition, a small number of piRNAs correspond to exonic and intronic
sequences. This broad genomic distribution of piRNAs implicates their
potential involvement in diversemechanisms of gene regulation during
spermatogenesis. Our work suggests that PIWI subfamily proteins and
speciﬁc piRNAs are involved in epigenetic programming as well as the
regulation of mRNA stability and, possibly, translation. In collaboration
with Brent Brower-Toland and Sarah Elgin (Washington University), we
showed that the epigenetic regulation involves PIWI interaction with
HP1a, and likely other factors. Such regulations are involved in
controlling the self-renewing division of germline stem cells and
other gametogenic events in Drosophila and mammals.
doi:10.1016/j.ydbio.2008.05.048
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Regulation of ES self renewal and pluripotency by Foxd3
Patricia A. Labosky, Ying Liu
Center for Stem Cell Biology, Cell and Developmental Biology, Vanderbilt
University, Nashville, TN, USA
The Foxd3 forkhead transcription factor is required formaintaining
pluripotent cells in the early mouse embryo and for the establishment
of murine embryonic stem (ES) cell lines. To dissect the role of Foxd3
in ES cell maintenance, we derived ES cell lines from blastocysts that
carried two conditional Foxd3 alleles and a Tamoxifen (TM) inducible
Cre transgene. TM treatment produced a rapid and complete loss of
Foxd3 mRNA and protein. Foxd3-deﬁcient ES cells maintained a
normal proliferation rate but displayed increased apoptosis, and
clonally dispersed ES cells were unable to self-renew. Under either
self-renewal or differentiation-promoting culture conditions we
observed a strong, precocious differentiation of Foxd3 mutant ES
cells along multiple lineages including trophectoderm, endoderm and
mesendoderm. This profound alteration in biological behavior
occurred in the face of continued expression of factors known to
induce pluripotency including Oct4 (Pou5f1), Sox2, Nanog, c-Myc, and
Klf4. We present a model for the role of Foxd3 in repressing
differentiation and maintaining self-renewal of ES cells, in which
it functions as a fundamental downstream effector of the tran-
scription factor network that initiates stem cell pluripotency.
This work is funded by NIH grant HD36720 to P.A. Labosky.
doi:10.1016/j.ydbio.2008.05.049
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Gata3 regulates stem cell self-renewal and differentiation in the
extraembryonic lineage during mouse development
Amy Ralston, Jonathan Draper, Brian Cox, Janet Rossant
Department of Developmental and Stem Cell Biology, The Hospital for
Sick Children, Toronto, ON, Canada
Mouse embryonic stem (ES) cells can generate all cell types of
the mouse body, but have lost the ability to form extraembryonic
tissues. This restriction in potency is a consequence of the extra-
embryonic/embryonic lineage decision that occurs prior to the
establishment of ES cell progenitors in the embryo. The molecular
mechanisms regulating this ﬁrst lineage decision are not entirely
clear, but the transcription factor Cdx2 plays a central role in the
extraembryonic lineage and associated trophoblast stem cells, in
part by repressing genes essential for ES cell fate such as Oct4 and
Nanog.
doi:10.1016/j.ydbio.2008.05.050
Program/Abstract # 47
Stem cell renewal and lineage selection in mammalian epidermis
Fiona M. Watt
CRUK Cambridge Research Institute, Cambridge, UK
Mammalian epidermis is maintained throughout adult life by self
renewal of stemcells anddifferentiation of their progeny.Wnt signalling
is one of the pathways that controls the size of the stem cell
compartment and regulates lineage selection. Activation of beta-catenin
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induces ectopic hair follicle formation and this process is dependent on
the activation of several downstream pathways, including Hedgehog,
Notch and vitamin D receptor signalling. Hedgehog provides a
proliferative stimulus, while Notch and vitamin D promote differentia-
tion. Perturbation of Wnt signalling contributes to the development of
keratinocyte tumours in mice and humans.
doi:10.1016/j.ydbio.2008.05.051
Program/Abstract # 48
Fam20b and Xylosyltransferase1 (Xylt1) drive cartilage matrix
production and inhibit perichondral bone during endochondral
ossiﬁcation
Brian F. Eames, Mary E. Swartz, Charles B. Kimmel
Institute of Neuroscience, University of Oregon, Eugene, OR, USA
To gain insight into tissue interactions between developing cartilage
and overlying perichondrium that regulate endochondral ossiﬁcation,
we used forward genetics to identify three zebraﬁsh mutants with
decreased Alcian blue staining of cartilage along with premature and,
later, increased Alizarin red staining in the perichondrium. Genetic
mapping and subsequent genomic sequencing revealed mutations at
two loci. b1128 contained a splice sitemutation in xylt1, which encodes a
proteoglycan enzyme, producing frameshifted transcripts. b1125 and
b1127 exhibited early stop and missense mutations, respectively, in
fam20b, a recently identiﬁed gene of unknown function. Splice-site
morpholinos against fam20b phenocopy both cartilage and bone
features of mutants. Double mutant analyses indicate that fam20b and
xylt1 operate in a linear pathway for proteoglycanproduction; analyzing
fam20b expression in xylt1mutants and vice versa will reveal a relative
pathway order. In wild-type embryos, fam20b and xylt1 appear to be
expressed in cartilage, but not in perichondrium, suggesting that the
mutant perichondral bone phenotype results from an indirect inﬂuence
of cartilage on overlying perichondral osteoprogenitors, a hypothesiswe
are testing withmosaic analysis. As cartilage cells mature, they decrease
Alcianblue staining, a feature characteristic of ourmutants, and theyalso
up-regulate osteoinductive factors, the signaling ofwhich is known to be
affected by proteoglycans. Therefore, we are testing whether loss of the
Xylt1/Fam20b pathway promotes premature cartilage cell maturation.
doi:10.1016/j.ydbio.2008.05.052
Program/Abstract # 49
Pluripotency and the onset of differentiation in the C. elegans soma
Susan E. Mango, Tanya Yuzyuk, Tala Fakhouri
Department of Oncological Sciences, Huntsman Cancer Institute,
University of Utah, Salt Lake City, UT, USA
The transition from naive precursor towards the differentiated
state is characterized by sequential waves of gene expression that are
governed by regulatory transcription factors. The goal of our research
is to understand how transcriptional circuitry dictates the progres-
sion from pluripotency, to cell-fate speciﬁcation and ultimately
differentiation. We have deﬁned a window in early embryogenesis
when cells are developmentally plastic, while after this stage cells
are restricted in their cell-fate potential. We have used a range of
molecular and cell biological approaches to characterize the pluripo-
tent state, and to deﬁne the changes that accompany the loss of
pluripotency and differentiation onset. These cellular behaviors reveal
large-scale reorganization of the nucleus at the onset of differentia-
tion. To begin to deﬁne the molecular mechanisms that underlie these
changes, we have examined regulators of histone modiﬁcations
involved in transcriptional silencing. The data implicate these
regulators for the loss of pluripotency and the acquisition of cell
fate.
doi:10.1016/j.ydbio.2008.05.053
Program/Abstract # 50
APC inhibits supernumerary tooth formation during
embryogenesis and throughout adulthood
Xiuping Wang, Danniel O'Connell, Jennifer J. Lund, Irfan Saadi, Mari
Kuraguchi, Annick Turbe-Doan, Raju Kucherlapati, Richard L. Maas
Department of Medicine, Brigham and WomenTs Hospital, Harvard
Medical School, MA, USA
Mouse incisors grow continuously throughout life and contain
stem cells at the apical end of the cervical loop region. Adenoma-
tous polyposis coli (Apc) is an inhibitor of canonical Wnt signaling
pathway. Apc, together with Axin and GSK3, bind to β-catenin, and
send it for degradation. To understand the role of Apc in the
regulation of dental stem cells, we deleted Apc gene in the
epithelium under Keratin 14 promoter. This results in the formation
of numerous supernumerary teeth at multiple regions within the
jaw. The formation of supernumerary teeth is Apc cell-autonomous.
Only a small number of Apc deﬁcient cells are able to recruit the
surrounding wild type epithelial cells and induce the adjacent
mesenchymal cells into a new odontogenic program. Increased
canonical Wnt signaling upregulated Pitx2, Fgf8, and Fgf4, which are
all critical genes for new tooth germ initiation. In addition, the
timing for the formation of supernumerary teeth is compressed
compared to the endogenous teeth. By using tamoxifen inducible
conditional mice to knockout Apc or constitutively activate β-
catenin in adult mouse epithelium, we showed that the adult mice
still have the potential to form new teeth, indicating that Apc
inhibits supernumerary tooth formation during embryogenesis and
throughout adulthood. These results shed light on the therapeutic
potential of regenerating new teeth and may also give hints to the
tissue engineering of other organs.
doi:10.1016/j.ydbio.2008.05.054
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